Level of coma in severe head injury is assessed by evaluation of brainstem reflexes, motor reactivity, and eye movements, providing an anatomical interpretation of coma, defining various levels of lesion, viz. moderate (early) diencephalic or cortico-subcortical, severe (late) diencephalic, midbrain, pontine or ponto-medullary and medullary stages. Each stage indicates, in a rostral-caudal direction, the anatomical level reached by the brain damage, with inactivation of the structures located above it (Plum and Posner, 1972; Perez-Dominguez, 1974; Barge et al., 1977) .
Other authors prefer to quantify some of the responses given by patients in coma to specific stimuli, such as pain or verbal stimuli, grading them in various levels or degrees of impairment of consciousness (Fischgold and Mathis, 1959; Bozza-Marrubini, 1964; Teasdale and Jennett, 1974) .
Our aim was to gain further information on the anatomofunctional level of the lesion and on the prognosis of patients in post-traumatic coma, on the basis of blink reflexes studied by an electrophysiological method which has the advantage, as compared with clinical evaluation alone, of providing more easily quantifiable data and allowing serial comparisons. Blink Kugelberg (1952) (Shahani, 1970; Kimura, 1973 (Kugelberg, 1952; Shahani, 1970; Kimura, 1973) with neuronal circuits, apparently in the reticular substance of the brainstem (Kimura, 1971 ).
Habituation of this reflex, with disappearance of R2 on repetition of the stimulus, is a better known phenomenon which does not occur if the subject's intellectual capacities are damaged (Gregoric' 1973) . Habituation of this reflex shortly after recovery from coma is a sign of good recovery of higher cerebral function (Gregoric, 1973; Serrats et al., 1976) , indicating integrity of the cortical mechanisms of inhibition which act on brainstem structures (Messina and Quattrone, 1973; Gregoric, 1973 Jennett and Plum's definition, 1972) one month after head injury and remained in such a condition for two to three months.
During the acute phase of coma the patients were kept in the neurosurgical intensive care unit.
The patients were assessed clinically by two methods. One was based on daily observation of the "anatomical level of coma," as proposed by Plum and Posner (1972) (Fisher, 1963) If the score according to the Glasgow coma scale is compared with the blink reflexes of our coma patients, it may be noted that for a score of 3 or 4, reflexes were absent or only R1 was present on one side (in a single patient we found RI present bilaterally along with a direct R2).
For a score of 5, 6, or 7, RI was found to be present almost always bilaterally. In three patients R2 was also present. All reflexes were found to be present for a score of 8 or more (Table 2) .
One month after the first recording all blink reflexes could be observed in the five patients who were in a persistent vegetative state, and three had blepharospasm (Table 3) . Three months after injury, habituation of the reflex was still absent in all the patients who had recovered consciousness; habituation could be observed six to eight months after injury in patients who had made a good recovery.
Discussion
Our study, though limited to 21 patients in coma resulting from severe head injury, reveals a relationship between coma stages as established by the anatomoclinical method (Table 3) or by the grading method and blink reflexes obtained with an electrophysiological technique ( Table 2) . Absence of all blink reflexes was observed when clinical signs of anatomical or functional disorder of the medullary or pontine-medullary region was found. Such patients normally survive for only a few days with the aid of mechanical respirators. Along with other clinical and instrumental investigations, the absence of blink reflexes may be considered as an additional criterion in the diagnosis of brain death (Mehta and Seshia, 1976) .
As in our cases, it must be confirmed that response to direct stimulation of facial nerve is present. In two of the patients with abnormal function at a pontine-medullary level, the RI response was present on one side only, with increased latency and minimal amplitude. A discrepancy was found in a single patient between the clinical data indicating a pontine-medullary lesion and the EMG finding with both RI and a direct R2 responses present, even though of minimal amplitude. This was a sign of functional integrity of the pontine tract. In fact, the direct R2 responses are found to be present when most of the pontine structures have been preserved (Kimura, 1970 (Kimura, , 1971 (Kimura, , 1973 Lyon et al., 1972; Serrats et al., 1976; Rossi and Buonaguidi, 1977) .
Patients at a midbrain or severe diencephalic stage of coma have both RI responses, and in some cases a direct R2 response starts to appear. We believe that the presence of a direct R2 response, even though unilateral, could be an important datum in the study of evolution of coma. The appearance of the R2 response is very probably strongly correlated with the anatomoclinical mesodiencephalic level of coma, generally considered as being the limit above which there is a high percentage of favourable prognosis (Barge et al., 1978 
